Background: A delay of transfer for patients with acute stroke needing emergent revascularization is a huge hurdle for efficacy of revascularization. The objective of this study was to investigate changes of transportation time calculated by image to door (ITD) time (from checking brain images at first contact hospital to arriving at our emergency center) before and after 2015.
INTRODUCTION
After five successful clinical trials for mechanical thrombectomy have been published in 2015, endovascular treatment for acute ischemic stroke (AIS) caused by acute largevessel occlusion (ALVO) in anterior circulation is now the standard of care for patients presenting within 6 hours of symptom onset. [1] [2] [3] [4] [5] However, this treatment option cannot be generalized like using intravenous (IV) tissue plasminogen activator (t-PA) in AIS. Many previous data have shown that roughly fewer than one-third of stroke centers are comprehensive stroke centers with on-site neurointerventionist. 6 Therefore, not all AIS patients with ALVO can be directly admitted to a comprehensive stroke center that can offer both IV thrombolysis and mechanical thrombectomy.
To solve this problem, Drip-and-Ship (D-S) model using IV t-PA at the nearest hospital before being transferred into a comprehensive stroke center for mechanical thrombectomy has been proposed for AIS patients.
The critical problem of the D-S model is a longer process time by a time delay of inter-hospital transportation. [7] [8] [9] [10] However, several reports after 2015 have shown a decrement of inter-hospital transportation due to better recognition of the importance of the process time after the publication of trials and a learning curve effect at several levels (such as advanced prehospital notification, cooperation between centers, and rapid response of neurointerventionist). 10, 11 The objective of this study was to investigate changes of inter-hospital transportation time calculated as image to door (ITD) time (from first image at primary hospital to arrival time at emergency room (ER) of a comprehensive stroke center) before and after 2015 in Busan metropolitan area, Korea.
METHODS
This was a retrospective observational study. 
Definition of time points
In this study, two time points were used to evaluate time intervals of D-S paradigm for thrombolysis as follows: ITD time and onset to puncture (OTP) time (from symptom onset to groin puncture time).
Statistical analysis
In this study, data of National Institute of Health Stroke 
DISCUSSION
It is well-known that inter-hospital transfer time is the most important factor associated with treatment delay for mechanical thrombectomy. [7] [8] [9] [10] Therefore, decreasing the time delay might be essential to achieve efficacious D-S paradigm for mechanical thrombectomy in our regional boundary of stroke care. [14] [15] [16] [17] [18] Transfer time from the first call to arriving at an ER of a hospital for Busan metropolitan area is about 25 minutes. 19 Such a short time from home to a neighboring ER makes our emergency medical service (EMS) paramedics unable to detect the presence of ALVO on EMS ambulance.
Due to such problem, it is impossible to use the mothership paradigm for mechanical thrombectomy in Busan metropolitan area.
Busan metropolitan area has a unique pattern of D-S paradigm, showing more severe neurologic deficits at admission and much worse outcome after thrombolysis. 12 This result could be explained that many hospitals in Busan have their own stroke neurologist and their own Angio CT and/or MRI. Therefore, in our metropolitan area, almost all patients who received IV t-PA were initially treated by a stroke neurologist or neurosurgeon in a community hospital while only selected patients were transferred to our comprehensive stroke center due to the lack of mechanical thrombectomy or more intensive care after a phone consultation. In line with our previous data, 12 the present study showed that more than 95% hospitals that sent patients to our center had capability for treating acute stroke.
This pattern was similarly found in CRCS-K registry data in
Korea showing that only patients with severe neurological deficits requiring further intensive care after t-PA administration were likely to be transferred to comprehensive stroke centers. This study has several limitations. First, this was a retrospective study. Second, we were not able to obtain the door to needle time in patients treated under the D-S paradigm.
CONCLUSION
The inter-hospital transfer time was significantly decreased after 2015 in our stroke boundary of Busan metropolitan area. Our results implicated that many hospitals in our stroke region might have recognized the importance of rapid transportation for acute ischemic stroke after 2015.
Based on this achievement, we should be able to build up an organized stroke system having a form of D-S paradigm in the future.
